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Attorney Docket No. 6340-000072/NP 
BEARING APPARATUS FOR A WHEEL OF VEHICLE 

CROSS-REFERENCE TO RELATED APPLICATIONS 
r00011 This application is a National Stage of International Application No. 
PCT/JP2004/0 15843, filed October 26, 2004, which claims priority to Japanese 
Patent Application No. 2003-375104, filed November 5, 2003. The disclosures of the 
above applications are incorporated herein by reference. 

FIELD BACKGROUND OF THE INVENT I ON 

[0001] 

Fie l d of tho I nvention 

[0002] The present i nv e nt i on disclosure relates to a bearing apparatus for a wheel of 
a_vehicle for rotatably supporting a wheel of the vehicle relative to a suspension 
system, and more particularly^ to a bearing apparatus for a wheel of a vehicle 
intended to improve the durability of an inner ring fitted onto a hub wh eel wheel hubr 
and a method for manufacturing the bearing apparatus. 

BACKGROUND 

[0002] 

D e scr i pt i on of background Art 

[0003] There are two types of bearing apparatus for a wheel of a_vehicle. o.g. such 
as thoso One for a driving wheel and one for a driven wheeL _ and i mprovomont s i n 
Improvements have been made to reduce roduct i on of manufacturing cost and to 
reduce the size and roduct i on of weight of the bearing apparatus in order to 
improve and size for i mprov i ng fuel consumption havo b ee n — ach ie ved . One 
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representative example of such a bearing apparatus of the prior art A which is atbe so- 
called a-third generation type A is shown in Fig. 6. 
[0003] 

[00041 The bearing apparatus of thea wheel of the vehicle of Fig. 6 has a bub 
whee twheel hub 51, an inner ring 52, an outer ring 53, and double row rolling 
elements 54, 54. The hub whoo l wheel hub 51 has a an integrally formed wheel 
mounting flange 55 for mount i nq to mount a wheel (not shown) formod i nt e gra ll y 
thorowith at one end . An thoroof, an inner raceway surface 51a is formed on the 
outer circumferential surface of the wheel hub 51. A , and a cylindrical portion 51b 
axially oxtondinq extends from the inner raceway surface 51a. Hub bolts 56 , to 
secure for s e curing the wheel on the flange 55 A are equidistantly arranged along the 
periphery of the flange 55. The inner ring 52 is press- fittod fit onto the cylindrical 
portion 51b of the hub whoo l wheel hub 51 . The inner ring 52 includes, and i s formod 
on its outer circumferential surface^ w i th an inner raceway surface 52a. The inner 
ring 51 is prevented from b ei ng axially s li ppod slipping off from the cylindrical portion 
51b of the hub whoo l wheel hub 51 by a caulked portion 51c . The caulked portion is 
formed by radially outwardly deforming the end of the cylindrical portion 51b of the 
hub whoo l wheel hub 51 . 
[0001] 

[0005]_ The outer ring 53 has a an integrally formed body mounting flange 53b 

i ntegral l y formod thorowith and . Double doubte row outer raceway surfaces 53a, 
53a are formed on the inner circumferential surface. The double row rolling elements 
54 are contained freely rollablv contained between the double row outer raceway 
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surface 53a, 53a and the inner raceway surfaces 51a, 52a . which are arranged 

opposit el v opposite to tho outor racowav surfacos 53a, 53a them . 

[0005] 

[0006]_ — The hub wh eel wheel hub 51 is formed by carbon steel including carbon of 
0.40^-0.80% by weight and isjwdened by high frequency induction hardening over 
a surface region (shown by cross-hatching) from a base of the wheel mounting 
flange 55 to the cylindrical portion 51b. The caulked portion 51c is^remainsed as a 
non-hardened portion after forging. On the other hand A the inner ring 52 is made of 
high carbon chrome bearing steel such as SUJ 2 and is hardened to its core by 
dipping dip quenching. 
[0006] 

[0007] — Thus A it is possible to realize a bearing apparatus for a wheel of ^vehicle 
o^ awith a low manufacturing cost and which has hav i ng sufficient durability T to 
prevent the generation of cracks in the caulked portion 51c . Also, it is possible^ -apd 
to prevent the diameter of the inner ring 52^ secured by the caulked portion 51 c ± from 
being deformed to an extent which o aus mcausesg practical problems. In addition., it 
is possible to prevent the generation of damages in the inner ring 52 ± such as cracks a 
during its caulking operation, to keep the pre-load at its proper value, and also to 
reduce the manufacturing cost by reducing the number of parts and tbe-working 
steps (see Japanese Laid-open Patent Publication No. 129703/1999). 
D i sc l osure of tho I nvontion 
Prob l omc to bo so l vod by th e Inv e nt i on 
[0007] 
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[0008] — In such a bearing apparatus for a wheel of a_vehicle of the prior art, it is 
possible to prevent a force from being applied to the inner ring 52 by the caulking 
operation , however, such that the force causes such as e large deformation of the 
diameter of the inner ring 52 that it influences the durability^ e^pre-load or rolling 
fatigue life etc. However, when plastically deforming the end of the cylindrical portion 
51b to form the caulked portion 51c, a region near the caulked portion 51c is also 
plastically deformed . Thus, and thus the inner diameter of the inner ring 52 is 
e xpand e d radially outward expanded which generates a and tho hoop stress is 
gonoratod within the inner ring 52. 
[0008] 

[0009 1 The I n usua l , th e inner ring 52 is usually finished by grinding the inner 

raceway surface 52a; T an-an inner circumferential surface of a inner ring - fttte dfitted 
on the cylindrical portion 51b of the hub whool wheel hub 51 ; anT -aB end face of the 
front side of the inner ring contacting contacting a shoulder 51 d of the bub 
wfreelwheel hub 51 ; an^ an end face of the back side T and the outer circumferential 
surface on which a seal is ftttedfitted. On the contrary, a chamfered outer 
circumferential surface 57 of the back side is -remains roma i nod in a as i ts turn i ng 
turned finished condition before heat treatment. This chamfered outer circumferential 
surface 57 is intended to prevent ofthe generation of burrs due to goua egouges 
during the working process . Also, it is and-to eliminate a sharp and dangerous edge. 
However^ since its surface hardness is low before heat treatment, it is impossible to 
avoid the burrs or gouges during the working process. 
[0009] 
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[00101 If there are burrs or gouges on the surface of the chamfered outer 

circumferential surface 57, atbe stress concentration will be promoted by the hoop 
stress caused in the inner ring 52 . Thus, and thu s the durability will be substantially 
roduces reduced by cracks which are wou l d b e caused in the inner ring 52 based on 
the burrs or gouges. 

SUMMARY OF THE I NVENT I ON 

[0010] 

[0011] It is therefore an object of the present i nvontion disclosure to provide a 

bearing apparatus for a wheel of a_vehicle which is light weight and-compact A and 

has advantageous m-durability and reliability and a method for manufacturing the 

bearing apparatus. 

Moans for solving prob le m s 

[0011] 

[0012] In order to achieve — For ach i oving the above, thoro is providod, according to 
tho prosont invontion of c l a i m 1, a bearing apparatus for a wheel of a vehicle 
comprises compr i sing: an inner member including a hub wh eel wheel hub with an 
integrally formed hav i ng a wheel mounting flange formod intogrally thorow i th at one 

end, A thoroof and a cylindrical portion axially oxt e nd i ng extends from the wheel 

mounting flange . An t i nc l ud i ng an inner ring is titte df itted onto the cylindrical portion., 
An^-an outer member is -arranged around the inner membe r. Doubl o , and doubl e 
row rolling elements are containod freely rollably contained between the inner and 
outer members . The- r-ttie inner ring js bo i ng secured in an axial direction relative to 
the hub whe e l wheel hub by a caulked portion . The caulked portion is formed by 
radially outwardly deforming the end of the cylindrical portion of the hub whe e l wheel 
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hub. A GharactQiizod in that a chamfered outer circumferential surface ofon the back 
side of the inner ring is formed as a cut surface machined after rts-heat treatment. 
[0012] 

[0013] — According to tho prosont invontion, sinc e Since the outer chamfered surface 
of the back side of the inner ring is formed as a cut surface machined after its heat 
treatment, it is possible to porfoctly eliminate the-burrs or gouges on the chamfered 
circumferential surface of the back side. Accordingly, it is possible to uniformly 
distribute the stress concentration which would fee-otherwise be caused by the hoop 
stress caused in the inner ring during the caulking operation due to gouges on the 
chamfered surface and to prevent the generation of cracks in the inner wheel. Thus a 
it is possible to provide a bearing apparatus for a wheel of a_vehicle which is light 
weight afid-compact A and has advantageous m-durability and reliability. 
[0013] 

[0014] The According to tho pr e s e nt i nvont i on, th e hub wheel wheel hub is 
directly formed on its outer circumferential surface with an inner raceway surface^ 
The and it s outer circumferential region from the base of the wheel mounting flange 
to the cylindrical portion through the inner raceway surface is hardened by high 
frequency induction hardening . It has a as hav i ng th e surface hardness of 54*^64 
HRC . The , whore i n caulked portion i s remained remains as a non-quenched portion 
withfr avmg a surface hardness ofjess than 24 HRC after its forging . Th o . and the 
hoop stress generated within the inner ring by plastic deformation of the end of the 
cylindrical portion is limited tojess than 300 MPa. Thus A it is possible to improve the 
strength and durability of the hub wh eel wheel hub and to prevent the generation of 
cracks in the caulked portion. In addition, it is possible to prevent excessive 
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deformation of the diameter of the inner ring which would cause practical problems in 
the inner ring . Also, it is possible- ^aftd to reduce the ability of the generation of 
damage by the hoop stress caused by the caulking operation and to maintain the 
pre-load of the inner ring at a proper value. Furthermore, it is possible to reduce the 
manufacturing cost with the reduction of the number of parts, and-working- and 
assembling steps. 
[0014] 

[0015] According to tho prosont invont i on, thoro is prov i dod a A method for 
manufacturing a bearing apparatus for a wheel of ^vehicle oomprisino comprises 
providing an inner member including a hub wh ee l wheel hub with an integrally 
formed having a wheel mounting flange formod i ntogrally thorowith at one end th e r e of 
and a cylindrical portion axially extending from the wheel mounting flange . An T 
i nc l uding an inner ring is fittod fitted onto the cylindrical portion . Anf ^an outer member 
is arranged around the inner member. T and doubl e Double row rolling elements are 
contain e d freely rollably contained between the inner and outer members ^ The- the 
inner ring teem§-is_secured in an axial direction relative to the hub whoo l wheel hub by 
a caulked portion . The caulked portion is formed by radially outwardly deforming the 
end of the cylindrical portion of the hub whe e l wheel hub. A , charactor i zod in that a 
chamfered outer circumferential surface of the back side of the inner ring is re-cut 
after its is heat treated mont . Thus A it is possible to uniformly distribute the stress 
concentration which would tee-otherwise be caused by the hoop stress caused in the 
inner ring during the caulking operation due to gouges on the chamfered surface^ 
Also, it is possible- and to prevent the generation of cracks in the inner ringw heet. 
Thus a it is possible to improve the strength and durability of the inner ring. 
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[0015] 

[0016] According to tho procont i nvont i on, s i nc eSince the chamfered outer 
circumferential surface of the back side of the inner ring is re-cut by acutting tool of 
hardened steel after it istts heat treatedmefrt, it is possible to carry out highjyh+gh 
accu rat o acc u racy machining of the chamfered portion without the influence of 
deformation due to the heat treatment. 
[0016] 

[0017] According to the prosont invontion, sinco Since the chamfered outer 

circumferential surface of the back side of the inner ring is re-cut by a grinding stone 
at least simultaneously with an outer circumferential surface of ajarger diameter end 
of the inner ring, it is possible to carry out frie frhiqhlv accurate accuracy machining of 
the chamfered portion without the influence of deformation due to the heat treatment. 
In addition, since the chamfered portion can be smoothly finished, it is possible to 
reduce tbe-stress concentration ther e in . 
[0017] 

[0018] According to tho prosont i nvont i on, sinc e Since the chamfered outer 
circumferential surface of the back side of the inner ring is re-cut by a grinding stone 
at least simultaneously with a backside end face +6-of the front side and an inner 
raceway surface 51a of the inner ring, it is possible to improve the accuracy of 
machining-, to reduce working steps -and to realize a lowlower manufacturing cost. 
Effoct of tho I nvonti on 
[0019] 

[0019] A Accord i ng to tho prosont i nv e ntion, thoro ic providod a bearing 
apparatus for a wheel of a vehicle oompr isi nq comprisesT an inner member which 
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includes inc l udinq a hub whool wheel hub with an integrally formed hav i ng a wheel 
mounting flange formod i ntogra l ly thorowith at one end thoroof and a cylindrical 
portion axially extending from the wheel mounting flange . An , inc l uding an inner ring 
is fitt e d fitted on the cylindrical portion . Anf -an- outer member ]s_arranged around the 
inner membe r. Doubl e , and doub le row rolling elements are containod freely rollably 
contained between the inner and outer members . Th e , th e inner ring b ei ng is 
secured in an axial direction relative to the hub wh e e l wheel hub by a caulked portion.. 
The caulked portion is formed by radially outwardly deforming the end of the 
cylindrical portion of the hub wh eel wheel hub. A character i zed i n that a chamfered 
outer circumferential surface of the back side of the inner ring is formed as a cut 
surface machined after it isi ts heat treated m e nt . Thus a it is possible to porfoctly 
eliminate the-burrs or gouges on the chamfered circumferential surface of the back 
side. Accordingly, it is possible to uniformly distribute the stress concentration which 
would be-otherwise be caused by the hoop stress caused in the inner ring during the 
caulking operation due to gouges on the chamfered surface . Also, it is possible- arid 
to prevent the generation of cracks in the inner wheel. Thus A it is possible to provide 
a bearing apparatus for a wheel of a_vehicle which is light weighty an4-compact and 
has advantageous in-durability and reliability. 
[0019] 

[0020] _A Furthor according to tho prosont i nvontion, th e r e i s prov i d e d a 
method for manufacturing a bearing apparatus for a wheel of a vehicle 
comprises compr i sing providing a bearing apparatus with the following. An ao-inner 
member which includes i nc l ud i ng a bub — whee lwheel hub with an integrally 
formed hav i ng a wheel mounting flange form e d i ntogra ll y thorow i th at one end thoroof 
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and a cylindrical portion axially extending from the wheel mounting flange . An T 
including an inner ring is titted fitted onto the cylindrical portion . Anf ^an outer member 
is arranged around the inner member . Doubl e , and doublo row rolling elements 
are conta i n e d freely rollablv contained between the inner and outer members . Ther 
the inner ring bo i ng is secured in an axial direction relative to the hub whoo l wheel 
hub by a caulked portion . The caulked portion is formed by radially outwardly 
deforming the end of the cylindrical portion of the hub whoo l wheel hub. The next 
step includes recutting , charactor i z e d i n that a chamfered outer circumferential 
surface of the back side of the inner ring is ro - cut after it isrts heat treated m e nt . Thus A 
it is possible to uniformly distribute the stress concentration which would be 
otherwise be caused by the hoop stress caused in the inner ring during the caulking 
operation due to gouges on the chamfered surface . Also, it is possible and to 
prevent the generation of cracks in the inner ringw heei. Thus^ it is possible to 
improve the strength and durability of the inner ring. 
B e st modo for carry i ng out tho I nvon tion 
[0020] 

[0021] A Tho b e st mod e for carrying out tho prosont invont i on is a bearing 

apparatus for a wheel of a_vehicle compr i s i ng: comprises an inner member which 
includes a i nc l ud i ng a hub whool wheel hub with an integrally formed hav i ng a 
wwheel mounting flange formod i ntogra ll y th e r e w i th at one end thoroof and a 
cylindrical portion axially extending from the wheel mounting flange . An , i ncluding 
ao-inner ring is titte dfitted on the cylindrical portion . An- ^- aa outer member is 
arranged around the inner membe r. Double , and doub l o row rolling elements 
are conta i nod freely rollabl v contained between the inner and outer members . The r 
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toe inner ring boing is secured in an axial direction relative to the hub whool wheel 
hub by a caulked portion . The caulked portion is formed by radially outwardly 
deforming the end of the cylindrical portion of the hub whoo l wheel hub. A 
charact e r i zod in that a chamfered outer circumferential surface of the back side of 
the inner ring is formed as a cut surface machined after it isrts heat treated mont . 
[0022] Further areas of applicability will become apparent from the description 

provided herein. It should be understood that the description and specific examples 
are intended for purposes of illustration only and are not intended to limit the scope 
of the present disclosure. 

DRAWINGS BRIEF DESCR I PT I ON OF THE DRAW I NGS 
[0023] Additional advantages and features of the present inv e ntion disclosure 
will become apparent from the subsequent description and the appended claims, 
taken in conjunction with the accompanying drawings, wherein: 
[0024] Fig. 1 is a longitudinal section view of showing _a first embodiment of 

atbe wheel bearing apparatus., for a whoo l of the prosont i nv e nt i on; 
[0025] Fig. 2 is an enlarged partial view of Fig. 1 .7 

[0026] Fig. 3 is an explanatory cross-section view showing a method for re- 

cutting of— a chamfered outer circumferential surface., accord i ng to tho prosont 
i nv e ntion; 

[0027] Fig. 4 is another explanatory cross-section view showing the other re- 

cutting^ 

[0028] Fig. 5 is a longitudinal section view showing a second embodiment of 

athe wheel bearing apparatu s for a whool of tho prosont invont i on; and. . 

* 
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[0029] Fig. 6 a longitudinal section view o fshowing a wheel bearing apparatus 

for a wheel of avehicle of the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0030} The following description is merely exemplary in nature and is not 
intended to limit the present disclosure, application, or uses. 
F i rst ombodim e nt 
[0021] 

[0031] Fig. 1 shows a first embodiment of a bearing apparatus for a wheel of a 

vehicle, of the pr e sent i nvont i on and_ Fig. 2 is an enlarged partial view of Fig. 1 . In 
the description below, thea term "outboard side" of the apparatus denotes a side 
which is positioned outside of the vehicle body . Th o and a term "inboard side" of the 
apparatus denotes a side which is positioned inside of the body when the bearing 
apparatus is mounted on the vehicle body. 
[0022] 

[0032] The illustrated bearing apparatus for a wheel of a_vehicle has comprisos 
an inner member 1, an outer member 10 and double row rolling elements (balls) 6, 6 
r e ta i n e d freely rollably retained between the inner and outer members 1, 10.. The 
inner member 1 compr i ses includes a hub wh e el wheel hub 2 and an inner ring 3 
press- f i ttod fit ononto the hub whool wheel hub 2. The hub whool wheel hub 2 is 
integrally formed with a wheel mounting flange 4 forto mountinq mount a wheel (not 
shown) on its outer peripheral surface at the end of the outboard side. Hub bolts 5 , to 
for s e cur i ng secure the wheel on the flange 4 A are equidistantly arranged along the 
periphery of the flange 4. The hub wh eel wheel hub 2 is also formed with one inner 
raceway surface on its outer circumferential surface. with ono i nnor racowav 
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Gurfaco and ha s a A cylindrical portion 2b axially oxt e nd i nq extends from the inner 
raceway surface 2a on the wheel hub 2 . The inner ring 3 is frttedfit Qf ionto the 
cylindrical portion 2b . The inner ring 3 includes the other inner raceway surface 3a 
on and form e d on its outer circumferential surface., w i th tho othor innor rac e way 
surface 3a. The inner ring 3 is secured in an axial direction relative to the hub 
wfreel wheel hub 2 by a caulked portion 2c . The caulked portion 2c is formed by 
radially outwardly deforming the end of the cylindrical portion 2b of the hub 
whee lwheel hub 2. According to this embodiment, since it is unnecessary to control 
the amount of pre-load by using a fastening nut as in the prior art, it possible to 
provide a self-retaining structure which can keep the proper pre-load of the bearing 
for a long term. 
[0023] 

[0033] The outer member 10 is integrally formed with a body mounting flange 
10b on its outer circumferential surface . The outer member with a body mount i ng 

s 

f l ang e 10b and is also formed with double row outer raceway surfaces 10a, 10a on 
its inner circumferential surface w i th doub l o row outor rac e way surfacoc 10a, 10a . 
Double row rolling elements 6, 6 are freely rollably held by cages 7, 7 between the 
outer and inner raceway surfaces 10a, 10a; 2a, 3a. Seals 8, 9 are arranged at the 
ends of the outer member 10 . The seals 8, 9 to-prevent Jea kleakaoe of lubricating 
grease contained within the bearing as well as the ingress of rain water or dusts from 
the outside. 
[0024] 

[0034] Although the illustrated bearing apparatus is toea so-called third 
generation type where in which the inner raceway surface 2a is directly formed on the 
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outer circumferential surface of the fcub — wfreeiwheel hub 2, the present 
i nv e nt i on disclosure is not limited to only this type th e r e to and can be applied to toea 
first or second generation type wherei n wh i ch one pair of inner rings are press- 
fittedfit oftonto the cylindrical portion of the hub whoo l wheel hub . In addition, 
although the illustrated bearing apparatus uses tbe-double row angular ball bearing, 
it is possible to use other bearing , such as a- e^ double row tapered roller bearing 
using tapered rollers as the rolling elements. 
[0025] 

[0035] The hub wh ee l wheel hub 2 is made of medium carbon steel which 
includes i ncluding carbon of 0.40=^0.80% by weight such as S53C . It isl and 
hardened to a as hav i ng surface hardness of 54~~64 HRC by high frequency 
induction hardening at the inner raceway surface 2a of the outboard side, a seal land 
portion with-which contacts the seal 8 contacts , and the axially extending cylindrical 
portion 2b. The caulked portion 2c is r e ma i n e d remains as a non-quenched portion 
with having a surface hardness ofjess than 24 HRC after it istts forgedmg. The inner 
ring 3 is made of high carbon chrome bearing steel A such as SUJ2 i and is hardened 
to its core by dippmg quenching to have a surface hardness of 54~64 HRC. The 
thickness of the inner ring 3 and the caulked portion 2c as well as the caulking load 
are properly set so that the hoop stress caused within the inner ring 3 is limited to 
less than 300 MPa. 
[0026] 

[0036] Accordingly, Thus it is possible to improve the strength and 

durability of the hub whool wheel hub 2 and to prevent the generation of cracks in the 
caulked portion 2c. In addition, it is possible to prevent excessive deformation of the 
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diameter of the inner ring 3 which would cause ^practical problem in the inner ring 
3 . It is also possible- ^afid to reduce the ability of the generation of damage by the 
hoop stress caused by the caulking operation . Further it is possible afi€kto maintain 
the pre-load of the inner ring 3 at a proper value. Furthermore, it is possible to 
reduce the manufacturing cost with the reduction of the number of parts, and working 
and assembling steps. 
[0027] 

[0037] The outer member 10 is made of medium carbon steel which 
includes i nc l ud i ng carbon of 0.40^-0.80% by weighty such as S53C . Its and i ts 
double row outer raceway surfaces 10a, 10a and the-inner circumferential surface of 
the outer member 10 te-which contact the seals 8, 9 contact are hardened by high 
frequency induction quenching to have a surface hardness of 54~64 HRC. 
[0028] 

[0038] In this embodiment, the chamfered outer circumferential surface 1 1 of 
the back side of the inner ring 3 is formed by a cut surface of hardened steel 
machined after it_]s heat treated m e nt as shown in Fig. 2. That is, the chamfered 
surface and other portion of the inner ring 3 are cut by turning and then its 
predetermined portion is ground after heat treatment, but only the chamfered outer 
circumferential surface of the back side is re-cut before the grinding process. The re- 
cutting process can be carried out after the grinding process, however, it is 
preferable to carry out the re-cutting process before the grinding process since 
gouges are wou l d b e sometimes caused on the inner raceway surface 3a during the 
cutting process of the chamfered portion 1 1 . 
[0029] 
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[0039] Fig. 3 is an explanatory view showing such a re-cutting method. The 

reference working surface of the heat treated inner ring 3' is set by abutting the end 
face 16 of the front side . Next, and thon the chamfered surface 1 1 of the back side 
is cut, by turning using a bite 14. The cutting bite 14 usod may includ o bo that to 
wh i ch a cemented carbide chip 15 formed to have as hav i ng a desired configuration 
and dimension and it is bonded to the bit 14. Theo Mhe chamfered surface may also 
be machined with use of a NC lathe. The feeding amount of bite for machining the 
chamfered surface 1 1 is set within about 1 ~3 mm both in axial and radial directions. 
[0030] 

[0040] In addition to this method, there is a method for simultaneous grinding 

the chamfered portion 1 1 during grinding of the inner raceway surface 3a etc. For 
example as shown in Fig. 4, f i r s tly the reference working surface is set by abutting 
the end face 18 of the back side of the heat treated inner ring 3' to a backing plate 19 
of a grinding machine . Th o and thon tho end face 16 of the front side, the inner 
raceway surface 3a, the outer circumferential surface 17 of ajarger diameter end 
and the chamfered portion 1 1 are simultaneously ground by a single grinding stone. 
[0031] 

[0041] More particularly, each portion of the inner ring 3' is ground by plunge 

cutting with the end face 18 of the back side b e ing by magneticaUy attract e d attraction 
and then rotating the grinding stone 20 in thea same rotational direction as that of 
the inner ring 3' and feeding it at a predetermined inclined direction. This makes it 
possible to reduce the number of working steps and to assure the ground surfaces of 
having high accuracy since desirable relative circumferential speed can be obtained 
between each working surface and the grinding stone 20. In addition, it is possible to 
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reduce the stress concentration at the edge portion between the circumferential 
surface 17 and the chamfered portion 11 since they are connected via a smooth 
rounded corner without any edge therebetween. 
[0032] 

[0042] According to this embodiment, since the chamfered portion 11 of the 
back side of the inner ring 3' is re-cut by the cutting bite 14 or the grinding stone 20 ± 
after it istts heat treatedmeftf, it is possible to porfoct l y eliminate tbe-burrs or gouges 
caused on the chamfered surface in prior working steps. Accordingly, the stress 
concentration which would be caused by the gouges on the chamfered surface 11 
can be distributed or reduced and thus the generation of cracks on the inner ring 3 is 
prevented to improve the durability of the inner ring 3. 
Socond embod i mo frf 
[0033] 

[0043] Fig. 5 is a longitudinal section view show i ng of a second embodiment of 

the bearing apparatus for a whoe l of tho pr e sont inv e nt i on . Same reference 
numerals are used ferto d e s i anat i nq desiqnate the same parts having the same 
functions used in the first embodiment. 
[0034] 

[0044] The hub whe el wheel hub 21 is integrally formed with a wheel mounting 

flange 4 ferto mounting mount a wheel (not shown) on its outer peripheral surface at 
the end of the outboard side. The hub wh e el wheel hub 21 is formed with one inner 
raceway surface 2a on its outer circumferential surface . A serration (spline) 22 is 
formed with ono i nnor racoway surfaco 2a and on its inner circumferential surface^ 
The w i th a serration (spline) 22 receives into which an outer joint member of a 
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constant velocity universal joint (not shown) i s f i ttod . The hub who e l wheel hub 21 
has a cylindrical portion 2b axially extending from the inner raceway surface 2a. The 
inner ring 3 is secured in an axial direction relative to the hub wh ee l wheel hub 21 by 
a caulked portion 2c . The caulked portion is formed by radially outwardly deforming 
the end of the cylindrical portion 2b of the hub wh ee l wheel hub 21 . 
[0035] 

[0045] Similarly to the previously described first embodiment, since the 

chamfered outer circumferential portion 1 1 of the back side of the inner ring 3 is re- 
cut after heat treatment, the burrs or gouges caused on the chamfered surface 1 1 
during previous working steps can be porf e ct l y eliminated. Accordingly, it is possible 
to uniformly distribute the stress concentration which would be otherwise caused by 
the hoop stress caused in the inner ring during the caulking operation due to gouges 
on the chamfered surface . Also, it is possible- aftd to prevent the generation of 
cracks in the inner wheel. Thus A it is possible to provide a bearing apparatus for a 
wheel of a_vehicle which ishas advantageous ifv-durability and reliability. 
App li cab ili ty in i ndustry 
[0036] 

[0046] The bearing apparatus for a wheel of a vehicle can be applied to 
thosethat having the-self-retaining structure of the first, second and third generation 
types where in wh i ch the inner ring is press- f i ttod fjt ononto the cylindrical portion of 
the hub who el wheel hub and firmly secured thoreon by caulking the end of the 
cylindrical portion. 
[0037] 
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[0047] The present i nvont i on disclosure has been described with reference to 
the preferred embodiments. Obviously, modifications and alternations will occur to 
those of ordinary skill in the art upon reading and understanding the preceding 
detailed description. It is intended that the present i nvont i on disclosure be construed 
toa s include i nc l ud i ng all such alternations and modifications insofar as they come 
within the scope of the appended claims or tfr etheir equivalents thoroof . 
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CLAIMS 

What is claimed is: 

1 . A bearing apparatus for a wheel of a_vehicle comprising: 

an inner member f^-including a hub wh ee l wheel hub (2. 21) having an 
integrally formed- ^a wheel mounting flange ( 4 ) form e d i ntogra ll y thorow i th at one end 
theroof and a cylindrical portion (2b) axially extending from the wheel mounting 
flange-(4), i nc l uding an inner ring (3) f i ttod fitted on the cylindrical portion-(2fe); 

an outer member disarranged around the inner member-^l-h; 

and double row rolling elements (6, 6) conta i n e d freely rollably 
contained between the inner and outer members; 

(1 ; 10), t he inner ring {3)-being secured in an axial direction relative to 
the hub whool wheel hub (2, 21) by a caulked portion , said caulked portion {2g) 
formed by radially outwardly deforming the end of the cylindrical portion (2b) of the 
hub whool wheel hub; and 

(2, 21) charactorized in that a chamfered outer circumferential surface 
{44}-of athe back side of the inner ring {3)-is formed as a cut surface machined after 
rts-heat treatment of the inner ring . 



20 



Substitute Specification - Mark-up 



Attorney Docket No. 6340-000072/NP 

2. The- A bearing apparatus for a wheel of a^vehicle according too l claim 1 
wherein the hub whoo l wheel hub (2, 21) is d i roctly formed with an inner raceway 
surface on its outer circumferential surface w i th an innor rac e way surfaco (2a) and 
said wheel hubi te outer circumferential region from athe base of the wheel mounting 
flange (4)-to the cylindrical portion (2k)-through the inner raceway surface {2a)-is 
hardened by high frequency induction hardening to have a as hav i ng th e surface 
hardness of 54—64 HRC, said wh e r e in caulked portion (2c) is roma i nod remains as a 
non-quenched portion having a surface hardness less than 24 HRC after its-forging, 
anc j whoro i n tho hoop stress generated within the inner ring (3)— by plastic 
deformation of the end of the cylindrical portion {2b)-is limited tcMess than 300 MPa. 

3. -A method for manufacturing a bearing apparatus for a wheel of a 
vehicle comprising; 

providing an inner member {4-Hncluding a hub whoo l wheel hub (2, 21) 
having aan integrally formed wheel mounting flange ( 4 ) form e d i ntegrally th e r e with at 
one end th e r e of and a cylindrical portion axially extending from the wheel mounting 
flange-^, i nclud i ng an inner ring (3) f i ttod fitted on the cylindrical portion-{2k); an 
outer member fK))-arranged around the inner member-fl-), and double row rolling 
elements (6, 6) conta i ned freely rollablv contained between the inner and outer 
members (1 , 10),; 

securing the inner ring (3) bo i ng socurod in an axial direction relative to 
the hub wh e el wheel hub; 
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(2, 21) by a caulkod portion (2c) formod by r radially outwardly 
deforming the end of the cylindrical portion (2b)-of the hub whoe l wheel hub forming a 
caulked portion; 

/■ 

recutting — (2^ — 24^ — charactorized — m — that a chamfered outer 
circumferential surface (11) of of atae back side of the inner ring (3) i s ro - cut after tts 
heat treatment of said inner ring . 

4. The- A method for manufacturing a bearing apparatus for a wheel of a 
vehicle according to— of claim 3 wherein said recutting of the chamfered outer 
circumferential surface (11) of the back side of the inner ring {3}-is re-cut by_a 
hardened steel cutting tool (1 4 ) of hardonod stoe l after saidrts heat treatment. 

5. The^ A method for manufacturing a bearing apparatus for a wheel of a 
vehicle according to ol claim 3 wherein said recutting of the chamfered outer 
circumferential surface (11) of the back side of the inner ring <3)-is re-cut by a 
grinding stone and (20) at at least simultaneously cuttingwtth an outer circumferential 
surface (17) of ajarger diameter end of the inner ring-{3}. t 

6. The- A method for manufacturing a bearing apparatus for a wheel of a 
vehicle according too l claim 5 wherein said recutting of the chamfered outer 
circumferential surface (11) of the back side of the inner ring <3Hs re-cut by a 
grinding stone andJ20)-at least simultaneously cuttingw itb a backside end face 

of atbe front side of the inner ring and an inner raceway surface (51a) of the inner 
ring. 
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ABSTRACT 

A Tho prosont i nvontion ro l atos to a bearing apparatus for a wheel of a 

vehicle for rotatably supporting a wheel of a_vehicle relative to a suspension system.. 
The bearing apparatus , and moro particu l arly to a b e ar i ng apparatus for a wh eel of 
voh i c l o intondod to i mprove improves the durability of an inner ring fitt e d fit ononto a 
hub whool wheel hub. The , and a m e thod for manufactur i ng tho bearing apparatus. 
Accord i ng to tho prosont i nvont i on, thoro i s providod a bearing apparatus for a wheel 
of a vehicle has compr i s i ng an inner member which inc l uding includes a bub 
wheeiwheel hub with an integrally formed having a wheel mounting flange formod 
i ntogra ll y thorowith at one end thoroof and a cylindrical portion axially extending from 
the wheel mounting flange . An , i nclud i ng an inner ring is f i ttod fit on onto - the 
cylindrical portion . An- ^afi outer member is arranged around the inner member- 
Double and doubl e row rolling elements are containod freely rollablv contained 
between the inner and outer members . The- r4he inner ring bemo-is secured in an 
axial direction relative to the hub whe el wheel hub by a caulked portion . The caulked 
portion is formed by radially outwardly deforming the end of the cylindrical portion of 
the hub whool wheel hub. A charact e rizod in that a chamfere d is formed on an outer 
circumferential surface of tbea back side of the inner ring . The chamfer is formed as 
a cut surface machined after its-heat treatment of the inner ring . 
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